MATERIALS & METHODS

Improvement of Fertility of Degraded and Low-Productive Agricultural Lands using Advanced Agricultural Technologies
To achieve the aims listed in the introduction, the following subprojects were realized during two years within the scope of the projects: 1) The increase of the productivity of soils using advanced manure processed in biogas installations (totally 8 sub-projects; Priority I); 2) The increase of productivity of degraded and low-productive agricultural lands (exchange of seeds, introduction of new cultures, drainage etc.) (totally 17 sub-projects; Priority II); 3) Introduction of soil erosion prevention techniques (terracing, contour ploughing, expansion of buffer zones etc.) (totally 19 subprojects; Priority III). The duration of some subprojects was one year, and others -two years. The time interval of execution of each project was divided in tranches. Each tranche covered half a year.
The analysis of numerical information that reflected the results of subprojects was carried out by means of both modern methods and means of data processing and visualization of the obtained results. Among them there were used both a program package of processing of statistical information SPSS and an applied software package of processing of experimental information -SDpro created under the guidance of the author of the present work [1, 2].
Improvement of Soil Fertility and an Increase in Soil Productivity
For establishment of the fact of the increase of soil fertility by means of measures taken in the subprojects, we realized the comparison of the spring and autumn contents of hydrolysis nitrogen (N), mobile phosphorus (P) and exchangeable potassium (K) in the soils using two-year data. For this purpose, we used a non parametric method of comparison of two sets of observations, in particular, Wilcocson's test [3] .
The content of the mentioned elements in the fields enclosed in one of subprojects of Priority I is given in Table 1 . The results of processing are given in Appendix 1. From here, it is seen that the content of hydrolysed nitrogen in the spring of the first year exceeds its content in the autumn of the same year, and the content of nitrogen in the autumn of the first year is less than the spring content of the second year. The contents of the considered ingredient in soil in the springs of both years are similar, they are also similar in the autumns of these years, but the autumn contents are less than the spring contents. The contents of mobile phosphorus in the soils in the springs of the first and of the second years are similar and exceed the content in the autumn of the first year. The contents of exchangeable potassium in soil in the springs of the first and the second years and in the autumn of the first year are similar, but the second-year autumn content exceed the first-year autumn content. Finally, regarding to the soil fertility, we conclude that the contents of plant micronutrients in the fields enclosed by the subproject, changes as follows: the content of micronutrients in the springs of both years exceeded the autumn contents of appropriate years, but the content of mobile phosphorus and of exchangeable potassium in the autumn of the second year exceeded the autumn content of the first year, and the content of hydrolysed nitrogen in the autumn are similar. The above indicates on the sufficient efficiency of the measures realized by farmers.
The results of analysis of data of other subprojects of Priority I allow us to make the same conclusions in principle.
The content of nitrates in citrus, maize and potato crops grown on the basic and control fields are given in Table 1 . From here it is seen that the contents of nitrates in the cultures grown on the basic fields are less than those in the same cultures grown on the control fields. In particular, in the citrus crop, this value is less by a factor of 1.26, in the maize crop -by 1.5, in the potato crop -by 1.09 on the average. In comparison with the previous year, the content of nitrates in the maize reduced 2.5 times on the average, in the potato -1.09 times, and in citruses -1.24 times.
The average productivity of the maize in the first year of the project increased by 16% in comparison with the previous years by using advanced manure, and the average productivity of citruses -by 20% on the average. In the second year of the project, in comparison with the first year, the average productivity of the maize increased by 5-6%, citruses -by 12-14% on the average and vegetables -by 20%.
The amount of fertilizers used in the fields of 8 farmers, with total area 5.7 ha, reduced by 4.5 ton in a year.
Correlation Analysis
A complete correlation analysis allows us to establish whether there exist both linear and nonlinear ratios among the subsets of investigated parameters on the basis of observation results, noised (distorted) by random factors [4, 5] and the methods of regression analysis allow us to restore quantitatively these ratios at their existence [6, 7] .
Based on the investigation of the dependences of the harvests of maize and tomato on the content of nutrients in the soil of the fields of one of subprojects of Priority I, we can infer the following.
The Impact of Applied Agricultural Technologies on the Productivity of Agricultural Lands The quantity of the given manure that was taken out of using with comparison of the average amount of the previose years (t/year)
Increasing of average productivity of two basic cultures by using advanced manure, % (kg/year) Positive correlations exist between the following parameters (see Table 2 ): 1,3; 1,4; 1,6; 2,5; 3,4; 3,6; 4,6; 7,8, and negative correlations exist between the following parameters: 1,2; 1,5; 2,3; 2,4; 2,6; 3,5; 4,5; 5,6. It means that the contents of hydrolysed nitrogen and exchangeable potassium in soil have similar tendencies to increase and decrease, i.e. the more hydrolysed nitrogen in the soil, the more exchangeable potassium there. The sizes of the maize and tomato crop yields vary similarly, i.e. they identically depend on the contents of hydrolysed nitrogen and exchangeable potassium in the soil. Between the contents of mobile phosphorus in the spring and autumn soils there is positive correlation, that means that the more is mobile phosphorus in the spring soil, the more is its amount in the autumn soil. The partial correlation coefficients (which describe joint behavior of two parameters holding other parameters fixed) exist between the maize and tomato crop yields and the contents of hydrolysed nitrogen and exchangeable potassium in the autumn soils. It means that the maize and tomato crop yields positively depend on the contents of hydrolysed nitrogen and exchangeable potassium in the autumn soils. 56  118  58  56  139  61  620  1600  60  125  56  61  138  59  600  1500  58  130  50  57  137  51  580  1550  54  126  52  61  134  53  600  1520  57  122  54  57  128  55  400  1200  76  25  105  79  27  107  600  1450  72  20  110  73  21  119  560  1400  69  26  108  68  27  109  520  1480  70  22  100  73  25  109  580  1420  73  24  108  73  25  110  380  1100 We investigated the dependences of the contents of the nitrates in the maize, cucumber and tomato crops on the contents of nutrients (NPK) in the soil in the farming fields enclosed by the second subproject of Priority I. Based on the obtained results, we can conclude that (see Appendix 2): 1) There is a positive correlation between the averaged contents of nitrates in the maize, cucumber and tomato crops, i.e. the more is the content of nitrates in one of these cultures, the more is its content in others and vice versa. 2) There is a positive correlation between the contents of hydrolysed nitrogen in the soils in the spring and the autumn; the same takes place for exchangeable potassium. It means that the more are the contents of these substances in the soils in the spring, the more are their contents in the soils in the autumns. 3) Between the contents of hydrolysed nitrogen in the spring soils and the contents of mobile phosphorus in the autumn, as well as between the contents of mobile phosphorus in the spring soils and of hydrolysed nitrogen in the autumn soils, there are negative correlations, i.e. when one of them increases, the other decreases and vice versa.
The results of analysis of the data, obtained in the farming economies enclosed by other subprojects of Priority I, allowed us to make the same conclusions.
Regression Analysis
As the realized regression analysis showed the tomato crop yield is inversely proportional to the content of hydrolysed nitrogen in the autumn soil. This dependence is quite well described by a geometrical dependence with a free component Fig. 1 ). The relative value of the difference between the restored dependence and the subproject data is no more than 9% (see Appendix 3). There is also an inverse proportional dependence between the maize crop yield and the contents of hydrolyzed nitrogen in the autumn soils, which is described by a geometrical dependence with a free member as well (see Fig. 2 ). The relative value of the difference between the restored dependence and the data of the subproject is no more than 15% (see Appendix 4). Finally, we established that the more is the content of hydrolyzed nitrogen in the autumn soils, the less are the tomato and maize crop yields. 
RESULTS & DISCUSSION
The Increase of Agricultural Productivity
Based on the data on farming fields covered by one of the subprojects united in Priority I, in comparison with the previous years, the average productivity of maize increased by 92% in the first year of the project by applying advanced manure; the average productivity of potato -by 54.5%. By the data of the second subprojects, in comparison with the previous years, the productivity in the first year increased: maize -by 77%, tomato -by 100%; in comparison with control fields: maize -by 87%, tomato -by 95%. By the data of another subproject, the productivity in the first year increased in comparison with control fields: mandarin -by 20-25%, kiwi fruit -by 20%. The average amounts of fertilizers (NPK) withdrawn from the use per hectare are: ammonium nitrate -350 kg, potassium salt -178 kg and phosphorus -250 kg. Based on the above-mentioned and similar results of other subprojects of tPriority I, it is possible to make the following conclusions. In the basic fields covered by the project, the average productivity increased in the first year in comparison with control fields: maize -by 20-30%, citruses -by 20-25% and potato -by 23-25%. In some subprojects the increase of productivity of maize and potato in comparison with control fields reached 87% and 95%, respectively. The average amount of fertilizers (NPK) withdrawn from the use per hectare makes up 300-350 kg.
Based on similar investigations, we can make the following conclusions. In the first year the average productivity in the basic fields enclosed by subprojects incorporated in the direction "Increase of productivity of degraded and low-productive agricultural fields (exchange of seeds, introduction of new cultures, drainage) (Priority II) in comparison with control fields increased: maize -by 30-40%, soya -by 20-32%. The increase of the productivity of maize in comparison with control fields in some subprojects reached 55%. The average amount of fertilizers (NPK) withdrawn from the use per hectare made up 300-375 kg.
Reduction of Soil Erosion
As was mentioned above, 19 subprojects were incorporated in the direction "Introduction of soil erosion prevention techniques (terracing, contour ploughing, expansion of buffer zones etc.)" (Priority III). A brief description of the results obtained in these subprojects is presented below. The agricultural fields of four farmers with total area 2.95 ha were covered by one of the subprojects of Priority III. The initial value of the erosion indicator of the fields was 45-70%. As a result of realized measures and introduced fertilizers (in average 33.9 t. advanced manure and 1.36 t. peat per 1 ha), the soil erosion was reduced by 25-30% and the average productivity of two basic cultures, nuts and maize, increased by 20-25% and 20-30%, respectively. According to the data of the second subproject of Priority III, by the realized measures, the average productivity of soya in the first year increased by 56% in comparison with control fields. The erosion indicator was reduced in average by 20%. By the data of other subproject of Priority III, by the realized measures, the erosion indicator was reduced in average by 21%; the average productivity was increased in the first year in comparison with control fields: maize -by 20-30 %, soya -by 50 %; walnut -by 20-25 %. Similar results were obtained in other subprojects of the considered priority. The following conclusion follows from the above. The average productivity in the basic fields enclosed in Priority III in the first year increased in comparison with control fields: maize -by 20-30%, nut -by 20-25% and soya -by 50%. The erosion indicator was reduced in average by 70-75%.
CONCLUSION
As a result of above-presented investigations, we conclude that the application of the methods increasing the productivity of soils using advanced manure processed in biogas installations and increasing the productivity of degraded and low-productive agricultural fields (exchange of seeds, introduction of new cultures, drainage), and the introduction of soil erosion prevention techniques (terracing, contour ploughing, expansion of buffer zones etc.) realized in farming fields give high profitable, effective and economically justified results.
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